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Abstract

The structural characterization and bioactivities of a polysaccharide from the stalk residue of Pleurotus eryngii were investigated.
Firstly the stalk residue of P. eryngii was collected from the top portion of spent mushroom substrate and processed to yield
water-soluble polysaccharide. Subsequently this crude polysaccharide was purified by DEAE Sepharose CL-6B ion exchange
chromatography and Sepharose CL-6B size-exclusion chromatography. Then its structural features were investigated by gas
chromatography (GC), gel permeation chromatography (GPC), methylation analysis, and Fourier Transform Infrared Spectrum
(FT-IR). The results showed that it was heteropolysaccharide and mainly composed of glucose (82.4%). The backbone of P-2a
mainly consisted of 1, 3-linked (42.7%) and 1, 6-linked (35.5%) glucose residues. Besides, in vitro antioxidant assay showed
that P-2a exerted a high scavenging effects on hydroxyl radical and in vitro antitumor assay showed it had a dose-dependent
antiproliferative effect against human gastric MGC-803 cancer cells & human epithelial Hela cancer cells. The findings of this
study suggested that the polysaccharide extracted from the stalk residue has the similar structure and bioactivities as that from

fruit-body of the mushroom. It could be potentially used as a natural source for the development of health-care food.
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Practical Application: This study indicated that it is promising to explore the stalk residue of Pleurotus eryngii as an abundant
and inexpensive source of functional mushroom polysaccharides.

1 Introduction

Mushroom cultivation is a promising cottage industry in
China. It supplies delicious and nutritious foods (Zheng et al.
2018). Mushrooms contain appreciable amount of protein and
fiber contents. Mushroom cultivation is also beneficial for
the ecological cycle of agriculture because the raw materials
for raising mushroom are recyclable cereal straw and organic
waste or other organic by-products. These huge lignocelluloses
biomass wastes can be conversed into human food by means of
cropping mushrooms (Zhang et al., 2014). Moreover, mushroom
production can provide good income opportunities for families
who do not have enough land to produce crops and raise animals
(Banasik et al., 2017).

Mushrooms may produce many kinds of bioactive
compounds, generally related with mycelial cell wall, that help
in boosting the immune capacity to fight against carcinogens
(Matloub et al., 2016). However, the rapid growth of mushroom
industry also generates large amounts of stalk residue. Especially
for the mushroom of Pleurotus eryngii (also called “king oyster
mushroom”), alarge number of the stalk residue can be collected
by cutting off the top portion of spend mushroom composts in
bag-logs and weighed as many as 20%~30% biomass of the fruit
body (Chen et al., 2013a). Whereas, this stalk residue generally

contains some impurities of visible residual compost, for the reason
of sanity, it is unable to be consumed directly like the fruit body
of the mushroom. In order to get profit from this waste, several
attempts were made to extract functional polysaccharides from
it. The functionality of these polysaccharides mainly included
anti-cancer and antioxidant (Ma et al., 2014; Ma et al., 2016).

Nevertheless, so far to our best knowledge, there is little
published information about its linkage feature of monosaccharide
as well as the antitumor activities against cancer cells other than
A549 human lung cancer cells. Also, it is not clear that whether
the polysaccharide extracted from the stalk residue would have
the same structure and bioactivities as that from fruit-body
(Yan et al., 2019). Therefore, in the present study, we purified
the polysaccharide from stalk residue of Pleurotus eryngii,
determined the chemical characterization, and evaluated the
antitumor and antioxidant activities. In particular, the strain of
Pleurotus eryngii that was adopted and preparation of mushroom
polysaccharide has been described in detail, so as to keep the
consistency with previous literatures and avoid contradictory.
The results of this study will be helpful to explore this huge
quantity of stalk residue as an inexpensive source of functional
mushroom polysaccharide.
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2 Materials and methods
2.1 Materials and chemicals

Human cancer cell lines of gastric MGC-803 and epithelial
Hela were obtained from Cell Bank of Institute of Biochemistry
and Cell Biology, Chinese Academy of Sciences (Shanghai, China).
DEAE-Sepharose CL-6B and Sepharose CL-6B resins were purchased
from Pharmacia Co. (Sweden), while T-series dextran standards
(T-500, T-200, T-100, T-50, and T-10) were purchased from
Amersham Pharmacia (Uppsala, Sweden). The monosaccharide
standards (mannose, galacturonic acid, glucose, galactose, fructose,
and arabinose), dimethylsulfoxide (DMSO), bovine serum albumin
(BSA), trifluoroaceric acid (TFA), 3-(4, 5-dimethylthiazol-2-yl)-2
and 5-diphenyltetrazoliumbromide (MTT) were purchased from
Sigma Chemical Co. (St. Louis, MO, USA). Medium RPMI1640,
dimethylsulfoxide (DMSO) and fetal bovine serum (FBS) were
purchased from Gibco-BRL (Life Technologies, Inc., USA).
Fluorouracil (5-FU), penicillin and streptomycin were purchased
from Jiangsu Heng Rui Pharmaceutic Co. (Lianyungang, China).
All other chemicals used in experiments were of analytical grade.

2.2 Carbohydrate and protein contents

Total carbohydrate contents in polysaccharide were determined
by phenol-sulfuric acid colorimetric method, using glucose as
standard (Dubois et al., 1956). Total uronic acid content was
assayed by m-hydroxydiphenyl method, using galacturonic acid
as standard (Blumenkrantz & Asboe-Hansen, 1973). Protein
content in the polysaccharide was measured according to the
method of Bradford (1976), using BSA as standard.

2.3 Microorganism and culturing

P eryngii strain (No.6) was purchased from Sanming Sanzhen
Biological Science and Technology Co. Ltd. of China. Its culturing was
accomplished by a mushroom producer, Fujian Shunwei Food Co.
Ltd., China. The culture medium was prepared by mixing cottonseed
hulls, sawdust and wheat bran at the ratio of 2:1:1with 0.2% calcium
carbonate. The compost media was filled in @ 17.5 cmx32.5 cm
size polypropylene bags, autoclaved, cooled, inoculated, and kept
in the darkness until the mycelia had completely penetrated into
the bottom of the substrate. At the end of the incubation period,
upper portion of the spawned mushroom bags were cut open to
facilitate the mushroom fructification. Frequent but light irrigation
was provided to maintain an ideal humid atmosphere for the
mushroom development. The temperature, relative humidity and
light of the culture house were maintained at 13~22 °C, 70%~85%
and about 180~250 lux, respectively. Mushrooms were harvested
when the mushroom cap surfaces were flat to slightly up-rolled at
the cap margins. Then, the stalk residue was cut off from the top
portion of the spend culture medium, washed and removed oft the
impurities of visible residual compost by hands. The cleaned stalk
residue was dried (60 °C), ground, sieved through a No. 200 mesh
and ready for further use.

2.4 Isolation

10 g powder of P, eryngii stalk residue was firstly refluxed with
85% ethanol at room temperature for 4 h to remove lipophilic
compounds (Ma et al., 2014). After filtration, the residues were
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dried in air, and then extracted with distilled water under an
optimized condition (ratio of water to material, 25 mL: 1 g, leaching
temperature 60 °C, leaching time 60 min). The whole extract
solution was filtered and centrifuged at 5000 x g for 10 min,
and the supernatant was concentrated into one-tenth of the
original volume by evaporation at 45 °C. After the supernatant
was deproteinized with Sevag reagent (chloroform: butanol, 4:1),
3-fold volume anhydrous ethanol was added to precipitate the
crude polysaccharide for 12 h at 4 °C. Following centrifugation
at 5000xg for 10 min, the precipitate was washed successively
with anhydrous ethanol and acetone, dialyzed against deionized
water and lyophilized as the crude polysaccharide. The yield of
crude polysaccharides was around 0.5 g.

2.5 Purification

The crude polysaccharide (150 mg) was dissolved in 100 mL
distilled water and micro-filtrated through 0.45 tm membrane.
The permeation solution was subjected to a DEAE-Sepharose
CL-6B (@ 3.6 cm x 20 cm), and eluted with 500 mL distilled
water and subsequently with 500 mL 0.1 M NaCl at a flow
rate of 1 mL/min. Different fractions (10 mL/tube) namely
P-1, and P-2 were collected according to the total carbohydrate
content quantified by phenol-sulfuric acid method using
an automatic fraction collector. After dialysis, concentrated
and lyophilized, P-2 was further purified with a Sepharose
CL-6B column (@ 3.6 cm x 90 cm) eluted with distilled water
at a flowrate of 0.5 mL/min to yield two main final fractions
(10 mL/tube). Fractions of the first peak were collected, dialyzed,
freeze dried and named as P-2a (68 mg) for further investigation
of the structure characterization and antitumor activity.

2.6 Homogeneity and molecular weight

The homogeneity and molecular weight of P-2a were
determined by gel permeation chromatography (GPC) on a Waters
2695 HPLC system equipped with a TSK-gel PWXL G4000 column,
eluted with distilled water at a flow rate of 0.5 mL/min and
detected by a refractive index detector (RID). 10 pL of sample
solution (1.0 mg/mL) was injected in each run. The column
was kept at 30.0 + 0.1 °C. The standard curve of molecular
weight was obtained with the T-series Dextrans standards
(1000, 5000, 12,000, 80,000, 150,000, 270,000 and 670,000 Da).
The molecular weight of P-2a was estimated with reference to
the calibration curve made above (Zhang et al., 2013).

2.7 Monosaccharide composition analysis

P-2a (2 mg) and standard monosaccharides were hydrolyzed
with 2 M trifluoroacetic acid (TFA, 4 mL) at 110 °C for 2 h.
The excess TFA was removed by vacuum evaporation with ethanol.
The hydrolyzed mixtures were reduced with NaBH, (20 mg) and
acetylated with acetic anhydride. The acetylated derivatives of
samples were analyzed by gas chromatography (GC) using an
Agilent 7890N instrument equipped with an HP-5 capillary column
(30 m x 0.32 mm x 0.25um) and a flame-ionization detector (FID).
The temperature program consisted of 120-240 °C at 10 °C/min
and then held at 240 °C for 6.5 min. The heater temperatures
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of the injector and detector were both at 250 °C. Nitrogen was
used as carrier gas (Albersheim et al., 1967).

2.8 Methylation analysis

In order to determine the glycosyl linkages, P-2a (2 mg)
was methylated twice according to the methods of Ciucanu
& Kerek (1984). Briefly, the vacuum-dried P-2a was dissolved
in DMSO (1.5 mL) and then methylated with a saturated
NaOH/DMSO solution (1.5 mL) and CH,I (1 mL). The reaction
mixture was extracted with CHCIL,, and the solvent was then
removed by evaporation. Complete methylation was confirmed
by the disappearance of the OH band (3200~3700 cm™) in the
IR spectrum. The permethylated polysaccharide was hydrolyzed
by treatment with HCO,H (88%, 3 mL) at 100 °C for 3 h,
evaporated to dryness and further hydrolyzed with 2 M TFA
(4 mL) at 100 °C for 6 h. The partially methylated sugar in
the hydrolysate was reacted with NaBH, and acetylated with
AC,0. The resulting mixture of methylated alditol acetates was
analyzed for the glycosidic linkage by a gas chromatography/mass
spectrometer (GCMS-QP 2010, Shimadzu, Kyoto, Japan).

2.9 Fourier Transform Infrared (FT-IR) spectroscopy

Spectroscopy FT-IR spectra was assayed with KBr pellets using
a spectrophotometer (model VERTEX 70, Bruker Corporation,
Germany) over the wavelength range 400~4000 cm™.

2.10 Scavenging hydroxyl radical activity assay

The scavenging capacity of polysaccharides extract on
OH~ was evaluated according to the reaction of sodium
salicylate and residual hydroxyl radical. OH™ scavenging assay
was performed according to the procedure (Winterbourn
& Button, 1984) with a few modifications. Hydroxyl
radicals were generated by Fenton reaction in the system
of FeSO, and H,O,. The reaction mixture consisted of
0.5 mL FeSO, (8 mM), 0.8 mL H,O, (6 mM), 0.5 mL distilled
water, 1.0 mL polysaccharides extract (different concentrations)
and 0.2 mL sodium salicylate (20 mM). The total mixture
(3.0 mL) was incubated at 37 °C for 1 h and then the absorbance
of the mixture was recorded at 562 nm. The scavenging activity
was calculated using the following equation: scavenging
(or inhibition) rate (%) = [1-(A -A,)/A ] x100, where A_ is the
absorbance of the control (without sample), A, the absorbance
of the sample and A, the absorbance without sodium salicylate.

2.11 Antitumor activity in vitro assay

The growth inhibitory activities of samples against Human
cancer cell lines of gastric MGC-803 and epithelial Hela were
investigated using colorimetric MTT assay (Mosmann, 1983).
The cells were cultured in RPMI1640 medium supplemented
with 10% fetal bovine serum and 100 unit/mL penicillin
streptomycin solutions at 37 °C in a 5% CO, environment.
The cells (1.0x10* cells/well) and samples (100, 500, 1000 ug/mL)
were incubated for 72 h, followed by addition of MTT
solution and further incubation for 4 h. The resulting
formazan crystals were dissolved in dimethyl sulfoxide and
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their absorbances were measured by ELISA (ELx800UYV,
Bio-Tek Instrument Inc., Windoski, VT, USA) at 540 nm.
5-Fluorouracil (5-FU, 100 ug/mL) was used as a positive
control. The inhibition rate was calculated according to the
formula below: Growth inhibition rate (%) = (1-Absorbance of
experimental group/Absorbance of blank control group) x100.

2.12 Statistical analysis

Statistical analyses of the data were performed by using
the Statistical Package for the Social Sciences (SPSS) software
(Version 20.0, SPSS Inc., Chicago, IL). The results obtained
were based on mean of three replicates + standard deviation
(SD). Significant differences obtained in the mean values were
determined using t-test with level of significance considered
at P <0.05.

3 Results and discussion
3.1 Purification of polysaccharide

Two major elution peaks named as P-1 and P-2 were separated
by DEAE-Sepharose CL-6B anion-exchange chromatography
according to their ionic-binding capacity (Figure 1A). The first
peak (P-1) mainly contained a neutral polysaccharide as it was
gained by elution with distilled water, while the second peak (P-2)
was mainly ascribed to the acidic polysaccharide because it was
collected by elution with 0.1 mol/L NaCl solutions. The weight
ratio of P-1 and P-2 was around 3:7. Subsequently, P-2 was loaded
to gel filtration column of Sepharose CL-6B and its components
were separated according to the difference in molecule sizes
(Figure 1B). The high-molecular-weight component of P-2a
was purified, while the low-molecular-weight components of
proteins and polysaccharides were removed. The elution profile
of P-2a in this study was basically in consistent with the previous
report of Ma et al. (2014).

3.2 Molecular weight and monosaccharide composition

The average molecular weight of P-2a was calculated as 410 kDa
by GPC according to the calibration curve with standard dextrans
and glucose (Table 1). The GPC profile of P-2a (Figure 2) was a
single and symmetrically sharp peak, revealing that P-2a was a
homogeneous polysaccharide. GC analysis showed that P-2a mainly
composed of five kinds of monosaccharides and a galacturonic
acid. Glucose was the predominant monosaccharide (82.4%),
which was in agreement with the most of the previous reports
(Maetal., 2014; Zhang et al., 2013, 2016, 2018; Ren et al., 2016;
Li & Shah, 2016), but was different from the results of Yang et al.
(2013) who reported that it was composed of arabinose, mannose
and galactose in a molar ratio of 1.2:2.3:6.2. The vast differences
in these experimental results of monosaccharide composition
might be attributed to the genetic properties of polysaccharides.
Asthe polysaccharides are the secondary metabolites present in
fungal species, its genetic stability might be far lower than that
of proteins (Mei et al., 2015). Consequently, composition of the
mushroom polysaccharide may be varied due to the influence of
different culturing strains, different culturing methods or even
different harvest date etc (Synytsya & Novak, 2013).
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Table 1. Molecular weight and monosaccharide composition of P,-a.

Total Protein Uro.mc Molar ratios of monosaccharides (%)
Sample Mw (Da) Sugar %) acid
(%) (%) Ara Fuc Gal Glc Man GalA
P2-a. 410,000 75.1 22.8 2.8 0.96 1.12 1.73 82.40 9.85 3.93
Table 2. GC-MS data for methlytion analysis of P2-a. A sy 430 L8
e ~0—280 um P2 %
Methylated sugar  Ret. time* (min) Mole percent (%) Linkage type g 149 L4 g
2,3,4,6-Me,-Manp 6.54 3.8 1- g 12 =
2,3,4, -Me,-Glep 7.59 35.5 1,6- 2 0s P 0s
2,3, 4- Me,- Galp 7.90 6.3 1,6- 3 0 06 =
; 2 04 04 2
1, 3, 6-Me,-Manp 8.28 4.1 2,4- 5 .
2,4,6-Me,-Glep 8.75 427 13- 0 0
2) 4_M62_Manp 9.88 6.7 1’ 3) 6 ’ ) ’ :acliouumjl())er B B B
* Based on derived O-methylalditol acetates; ® Derived from the GC peak areas of
O-methylalditol acetates. -

3.3 FT-1R spectroscopy

As shown in Figure 3, P-2a appeared absorption
bands at 3000~3500 cm™ (hydroxyl stretching vibration),
2920 cm ™! (C-H stretching vibration), 1550~1800 cm™ (C=O vibration),
1300~1480 cm™ (carboxyl groups), and 950~1200 cm™
(pyranose ring) (Synytsya et al., 2009), indicating the typical
absorptions of polysaccharides (Zhang et al., 2018). A strong
absorption peak at around 1636 cm™ was reported to be
caused by B-glycosidic bonds and hydrogen bond absorptions
associated with trace water (Liu et al., 2016). However, the
spectral range 820~950 cm™ was the anomeric region because
the vibration bands for a- and P-configuration were well
separated in this region (Xu et al., 2009). The characteristic
absorption band at 827 cm™ and 920 cm™' suggested a small
amount of a-configurations maybe simultaneously existing
with B-configuration in P-2a, which was also reported by other
researchers (Li & Shah, 2016; Chen et al., 2013b). In addition,
typical N-H vibration at about 3400 cm ™' might be overlapped
by OH stretch vibration at 3000~3500 cm™'. The absorption
of uronic acid that was previously reported at the region of
1720 cm™' (Wang et al., 2010) and —-NH, stretching vibration
at 1618.25 cm™' (Cerna et al., 2003) might be overlapped by
the strong absorption peak of p-glycosidic bonds at 1636 cm™'.
Thus, the IR spectrum of P-2a and the above composition
analysis suggested that P-2a was mainly composed of a p-type
glycosidic bond-linked glucopyranose.

3.4 Methylation analysis

As summarised in Table 2, methylation analysis by GC-MS
showed that the backbone structure of P-2a mainly consisted of
1, 3-linked (42.7%) and 1, 6-linked (35.5%) glucose residues.
The branching linkages in P-2a mainly existed as 1, 3, 6-linked
Manp (6.7%). The terminal positions of the polysaccharide
molecules were Man residues (3.8%). The m/z of 43 and 117 of
acetyl ion were detected as glycosyl residues (Pan et al., 2012).
Besides, the assay result of linkage features of P-2a in this study
was basically in agree with Chen et al. (2013b), Ren et al. (2016),
Synytsya et al. (2009) and Carbonero et al. (2006), who reported
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Figure 1. Fractionation of the isolated polysaccharide P-2a from P. eryngii
with DEAE Sepharose CL-6B anion-exchange chromatography (A) and
Sepharose CL-6B gel filtration chromatography (B).
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Figure 2. GPC chromatogram of the isolated polysaccharide P-2a with
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Figure 3. FT-IR spectra of polysaccharide P2-a from Pleurotus eryngii.
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that the polysaccharide of Pleurotus eryngii mainly contained
(1»3) and (1->6)-linked B-glucan. However, the assay result in
this study is inconsistent with Yang et al. (2013) and Liu et al.
(2015) who reported that the polysaccharide of Pleurotus eryngii
mainly contained (1->6)-linked-Galp and (1->4)-linkedp-glucan
respectively. Just like the great difference on the forgoing analysis
of monosaccharide composition, the diverse linkage feature here
also showed the complexity of the polysaccharide structure.
In other words, the structure of isolated polysaccharides may be
totally different, even though they were extracted from the same
kind of mushroom. In addition, the reported linkage features for
P-2a in this study was needed to be further confirmed by other
analysis methods, such as periodate oxidation, Smith degradation
and NMR characterization. In a word, since structure of the
polysaccharides is strongly related to its antitumor activity,
the above analysis of the polysaccharide structure will help to
elucidate its structure-activity relationship, clarify the relevant
mechanism and promote related application.

3.5 Scavenging activity on hydroxyl radicals

It could be seen from Figure 4 that P-2a exhibited saturated
hydroxyl radical scavenging activity of about 90% in the tested
concentration range (2~5 mg/mL). The scavenging potency
of ascorbic acid on hydroxyl radicals was only around 60%
at a dose of 5 mg/mL, indicating that P-2a showed similar
strong scavenging activity for hydroxyl radicals when the dose
was beyond 2 mg/mL. Hydroxyl radical is the most reactive
dangerous free radical among reactive oxygen species (ROS).
It can be due to the Fenton reaction in biological cells, easily
cross cell membranes, severely damage adjacent macromolecules,
and cause disease. Accordingly, scavenging hydroxyl radical is
important for the protection of the living system. The different
activity of scavenging hydroxyl radical between polysaccharides
may be caused by the amount of protein in crude polysaccharide
samples, because hydroxyl radicals can reduce disulfide bonds
in proteins and also converse amino acid of Phenylalanine
(Phe) to Tyrosine (Tyr). This opinion was also supported by
other researchers who reported that lentinan and schizophyllan,
which contained little amount of protein in the polysaccharide
samples, exhibited nearly no scavenging activities of hydroxyl
radicals (Liu et al., 1997).

3.6 In vitro tumor inhibitory activity

Most of mushroom polysaccharide was found to exert the
antitumor activities, and two relative mechanisms including
Immuno-enhancing and direct tumor inhibition have been
proposed (Meng et al., 2016). In this study, the antitumor activities
(in vitro) of polysaccharide P-2a were assessed by evaluation
of anti-proliferative effects on two different types of cancer
cells. Moderate antitumor activity against human cancer cells
of gastric MGC-803 and epithelial Hela were shown for P-2a
(Figure 5). The inhibitory activities of P-2a for cells proliferation
of MGC-803 and Hela increased significantly (P < 0.05) with
increasing concentration, which showed a dose-dependent effect
within the concentration ranges tested.

Almost all of the chemotherapy drugs currently in the
market can cause serious side effects (Dickens & Ahmed, 2018).
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Figure 4. Scavenging activity of polysaccharide to hydroxyl radical.
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Figure 5. Cancer cell growth inhibition effects of polysaccharide P-2a
from P. eryngii against human cancer cells of gastric MGC-803 (A)
and epithelial Hela (B). *Significantly different from native at same
concentration of each derivative, p < 0.05.

Although 5-FU is one of the most efficacious chemotherapy drugs
for cancer treatment. However, continual administration of 5-FU
is not always feasible, as it kills many human body-friendly cells
while killing tumor cells (Zheng et al., 2019). Thus discovery of
new safe compound, capable of antitumor function, has become
an important goal of research in the biomedical sciences. Hence,
the polysaccharide P-2a in this study may be a potential substitute
for 5-FU as remedies and prevention agents for cancer without
side-effects. Additionally, the linkage features of monosaccharide
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in P-2a were in agreement with the view of Singdevsachan et al.
(2016), who stated that the B-(1-3)-D-glucan played vital role
in antitumor activity.

So far, the anti-proliferative effect of polysaccharides towards
tumor lines in vitro remains unclear. Some researchers believed
that incubation of polysaccharides together with tumor cells could
change the expression of signals within tumor cells. That would arrest
the cell cycle and generate apoptosis, which explains the in vitro
anti-proliferative effect of polysaccharides (Wang et al., 2018a).
Particularly, f-glucans can induce biological responses by binding
to immune receptors and the polysaccharides from the mycelia of
mushrooms are mainly protein-containing glucans (Wang et al.,
2018b). The diverse ability of antitumor for polysaccharides
was reported to be mainly due to their chemical composition,
configuration, and physical properties, etc (Meng et al., 2016).
Despite the antitumor activity of mushroom polysaccharides
like P-2a in this study has been explored extensively, and the
results appeared to be promising, more in-depth investigation
is still required, because in most cases the antitumor activities
of polysaccharides were tested simply by using cancer cells
or tumor-transplanted mouse models without clinical trials
(Singdevsachan et al., 2016). In addition, the mass extraction
and purification of polysaccharides remained an obstacle for its
development as therapeutics (Zhao et al., 2018). Nevertheless, the
growing interest in the waste resources from mushroom industry
will lead to the wide applications of mushroom polysaccharides
in the fields of medicine and food in the future.

4 Conclusions

In this study, an antitumor polysaccharide (P-2a) was
extracted, purified and identified in order to utilize the abundant
resource of stalk residue that was cut off from the top portion
of spend mushroom composts of P. eryngii. The result indicated
that P-2a has an average molecular weight of 410 kDa and was
mainly composed of glucose residues (82.4%). The a- and
B-configurations of glucose residues may simultaneously exist
in P-2a. The backbone of P-2a mainly consisted of 1, 3-linked
(42.7%) and 1, 6-linked (35.5%) glucose residues. The antioxidant
assay (in vitro) showed that P-2a had high scavenging effects on
hydroxyl radical. Also, the antitumor assay (in vitro) indicated
that P-2a possessed antitumor activity against the growth of
human cancer cells of gastric MGC-803 and epithelial Hela.
The polysaccharide extracted from the stalk residue has the
similar structure and bioactivities as that from fruit-body. It seems
there is a great potential for exploiting the polysaccharide in
formulating food that will improve human health. However,
more studies should be performed, especially for the human
(clinical) studies on the efficacy of such food products that are
needed to establish a health claim. Also, low-cost production of
polysaccharides in industrial scale should be further investigated,
as it will accelerate the commercial production of mushroom
polysaccharides for cancer therapy.
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